Inhibition by active site directed covalent modification of human glyoxalase I.
The glyoxalase pathway is responsible for conversion of cytotoxic methylglyoxal (MG) to d-lactate. MG toxicity arises from its ability to form advanced glycation end products (AGEs) on proteins, lipids and DNA. Studies have shown that inhibitors of glyoxalase I (GLO1), the first enzyme of this pathway, have chemotherapeutic effects both in vitro and in vivo, presumably by increasing intracellular MG concentrations leading to apoptosis and cell death. Here, we present the first molecular inhibitor, 4-bromoacetoxy-1-(S-glutathionyl)-acetoxy butane (4BAB), able to covalently bind to the free sulfhydryl group of Cys60 in the hydrophobic binding pocket adjacent to the enzyme active site and partially inactivate the enzyme. Our data suggests that partial inactivation of homodimeric GLO1 is due to the modification at only one of the enzymatic active sites. Although this molecule may have limited use pharmacologically, it may serve as an important template for the development of new GLO1 inhibitors that may combine this strategy with ones already reported for high affinity GLO1 inhibitors, potentially improving potency and specificity.